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~ Civilian grade structure is composed of claasification types G eneral Schedule (GS), W age Super\wgor

v -

READING GRADE LEVELS OF AIR FORCE CIVILIAN PERSONNEL

h g

L INTRODUCTION |

The preponderance Bf past and pfesent research by wmllitary ageuncies on Reading Grade Level
(RGL) (Duffy & Nugent. 1978; Hooke, Delieo, & Slaughter, 1979 Kniffin, Stevensou. Klare.
Entin, Slaughter, &8 Hooke, 1979: M atkews, Valentine, & Sellman, 1978: Mockovak. 1974: Suche,
1975) has been restricted to the stndy, of military subjects, and has primarily focused on selection.
classification: and training of military personnel only. Rescarch has shown that theee 18 u gap
between ‘the reading requirement level and the average estimated reading ability of mihtary
personnel in many career fields (Duffy & Nugvnl. 1978: Mockovak, 1974). One approach to rectify
this problem is to simplify written materials so that they are easier to use (Wochp & Lumsdaine,
1958). Another approach is to improve individunals reading skills to those required op the job (Huff,
Sticht, Joyner. Groff, & Burkett, 1977: Jealous. Bialek, Pitpit, & “ Gordon, 1975: MceGafl &
Harding. 1974; Sticht, 1975). The first approach is more cost effective and easier to implement, so a
program has been initiated by the Directorate of Admimstration to make Airr l"nr(‘«: p‘ubli('ulions

~

mnore (:omprchonaihlc.

A first step in determining how comprehensible Air Force publications are to the people who must .
- read them is to determiné the RGL of the target population. Although RGL research is available on
“mihtary personnel, no formal research has been conducted or reported for Air Forde civilian

employees. Prior military research has investigated reading levels acoording to specific occupational
groupings (Duffy & Nugent, 1978; Mockovak, 1974). The purpose of this study was to examine the
reading levels of Air Force civilians according to occupational groupings and grade stru

(WS), and Wage Grade (WG) and grade levels (1,2, 3, .. ). This approach should provide usefu
information and perspectives in examining reading levels of civilian personpel so that a better mafr
might be made between the RGL of employees and the RGL that is required to understand Air Farc.

publications.

n. METHOD |

Subjects , .

-

Approximaiely. 1,050 Departmeént ‘of Air Force civilian subjects were tested on the Nelson-Denny -

Reading Test (ND) or the California Reading Test (CR). The ND was administered to GS-7 and
above and to WS subjects, and the CR was adminiatered to GS3-1 through GS-6 and to WG subjects
because of the expecled\lowﬂ' reading level of these groups, Subjects ‘w‘ere selected from eight Air
Force bases representing the major commands (see Appen;i‘ziA). Appendix B gives a more detailed
description Bf the characteristics of the samples. The GS, ,and WS samples were selected to be
proportionAle to’ the composiiion of the Air Force civilian population. Except for Pentagon
examinees, oNeg-half tﬁe GR sample-of examinees was GS and one-half.was WG. All Pentagon
examinees. were GS. In the NP sample, about 80% were GS and 20% WS, again except at the
Pentagon where all were GS. Each test administration was accomplished in two to four sessions.
depending on facilities available at each base. Because participation was voluntary, fewer examinecs

were tested than were Chednled. r . ) . , \

.
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The reading tests employed in thisstudy were the Nelson-Denny Reading Test Form C (Brown.
1970) and the reading subtest of the Califorma Acloevément Test (Tiegs & Clark, 1070) The
'\v|-un-|)('n;|_\ Form € has an BGL range from academic grades 6 to 15 and i primanly targeted at
about academie grades 11 to 13 The Ualifornia R (‘l\dilli test s primarily targeted at abouwt academnic

‘Klil(h‘h Dto L1 Both tests contain vecabubryand reading comprehehggn subtests which were scoved

separately aceording to the published test norms.

|

Datn Analysis

The published test norins were used to convert gaw scores to RGL scoves. General distributional
statistics ancluding score means, medians, and standard deviations; were caleolsted for the civilan
grade and m'('\ipminnu] groupings. Due to small sample size in the ongingl groupings, larger group-
ings were ohtained by collapsing some of e smaller groups. To determine differences among the CR
and ND sample RGL means for the various grade and occapational groupings, £ tests for indépendent
sampes were used. 1t was hypothesized that a significant positive civilian grade-RGL relationship
and a positive RGL occupational complexity r('lmim;xhii) would be found (e the higher the grade
or occupational djﬂ"i(-uhy level, the higher would be the RG1L).

1L DISCUSSKION

FTable | shows the RGL results by grade groupings for the CR sauple. The mean RGL for GS-1 1o
GS-3 was 11.56 and for GS-1 GS-6 was 12.47; the mean difference was significant (p - <.0005). The
dhean RCLTor WG-1 to WG was 888 for WES51to WG-8 was 9.51. WG9 10 WEG-10 was 11.25. and
for WG- and above was 12.20. The differences among means for the WG groupings were-signifi-
(‘u"N with the exception of the WG-1 1o WGt versus the WG-S5 0. WG -8 com pur-ison. The overall
mean RGL was 12.25 for GS-1 1o GS-6 personnel Land 10.59 for all WG personnel in the CR sainple
(sce Table 2). A ¢ \'}ﬂuv of 8.40 (p < 0005) was obtained for the comparison between GS and W¢
yersonnel, /

JUS
A
TatNp 1. Reading Grade Level by Civilian Gmde
(Californin Reading 'l‘g{sl Sample)

i —
. s — -

p— o

GCotde N Mean RGL SD RGL t \'iluv
GS-1 10 GS-3 85 11.56 -2 L 397
¢S4 1o GS-6 - 271 12.47 1.77
WG-1 to W4 * 13 " 8.8 3.25 . %
: o - .04 .
- WG-5 w0 WGH T 99 9.5) 3.28
. . , o A.34%*
WG9 to WG-]0 .o 11.25 2.51
, P 2,17+
WG-11 and above 34 : 12.26 ° 1.91

L

. .*Sigi‘\iﬁcam\n-,_.()s.
**Significant at .0005.
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Table 2. Reading Gade Level Comparnison for GS and WG Pemonnel

(Cnlifornin Reading Test Sun}plc)

>

Al WG Crades

—

GS-1 10 G846

Total N . ¢ 350 R

Maodian RGIL, 13.9 ) 1.0
Mean RGILL : 1225 10.50
S RCGL . 1.89 o299
) ‘ t=8.40* '

*Significant at 0005 7

Table 3 shows the RG L results by grade for the NI sample. The mean RGL for G5-Tto G5-11 was
14.02, and for GS-12 and above was 14.65; the two means were si&niﬁvnn(ly different (p < 0005
level). The mean RGL for WS-1 to WS-8-was 10.55 and for WS-9 and above pexsonnel was 11.63.
The obtained ¢ value of 1.31 between these two RGL means was not signiﬁcnm.gﬁm overall mean
RGL for GS-Yaand above pcrso;mel was 14.22 andhe mean RGL for all WS personnel in the ND
sample was 11.13 (see Table 4). A ¢ value of F1.D9 (p < 0005 level) was obtwined for the comparison
of GS and WS personnel.

s
/
v - Table 3. Reading Grade Level by Civilian Grade
(Nelson-Denny Reading Tcis! Sample)
& _ 1 -i
Grde N " Mean RGL . SD RGL . t Value
GS-7 1o GS-11 191 14.02 1.56
3.58*
GS-12 and Above 2 14.65 85
WS-1 to WS-8 22 ] 10.55 2.01
4 ’ ) 1.31
« WS-9 and Above 26 1163 ' 305
*Significant at .0005.
Table 4. Reading Grade Level Companison for GS*and WS Personnel
(Nelson-Denny Reading Test Sample)
g N S =
i ) - GS-7w GS-13 All WS Grades
Total N 4 ( 281 ' 48
Median RGL 15.2 111
Mean RGL g 1422 . 11.13
SD RGL , N 1.40° 2.88
. ' S © ot =11.69* :
*Significant at .0005. .

N
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Some pertinent RGL similanities are indicated in both the CR and the ND samples, e g the igher
the grade level grouping, the higher the reading level (see Tables 1 and 3). The mean RCL for CS5-1
to S0 was aigniﬁ(‘_unﬂ( higher than for the GS-1 10 G5-3 personnel in the CR sample, and the m'ean
RGL for GS-12 and above was significantly higher than for the GS- TGS |w_r.-mnn(‘| m the NDIY
sample. This increasing RGLgrade relationship was indicated for all grade level groupings for G,
WG, and the WS personnel in both the ND and CR- samples, although not all of these grade
groupings differed significantly. Another ND-CR similarity is the significantly higher reading levels
of GS personnel over the WG and WS personnel. In the CR sample, GS-1 10 G5-0 personnel
possessed a significantly higher reading level than did the WG personnel In the ND sample, GS-7
and above personnel also posscssed a significantly higher reading level than did the WS personnel.
However, when examining the median RGLg of the N D and CR samples, the WS personnel median
RGL of 11.1 was similar to the WG median r«:nding level of 11.0. The €S-1 10 GS5-6 personncl
(median R\(; . =13.9) and the CS-7 and above persomiel (median RGL =15.2) median reading levels
were higher than either the WG or the WS p(‘.rﬂonm-l. In cawence, the WS p('rsonlu-l reading levels
are much closer o those of WG personnel than to those of GS personnel in the ND and the CR

sam 'l"l«'a. : ) -

’

OGne implication for making Air Force publications more comprehensible to civilian personnel
in('l"uacs targeting the reading level of manuals and other written material to the reading level of the
intehded audience. For example, written materials for GS personnel may not be appropriate for W(
personnel. Another implication is that manuals or other written material should be targeted at the
lowest grade level grouping that will receive such materials. Materials written for higher G5
personnel at their regpective reading level, particularly ¢S-12 and above, will engender’
communication difficnltics” if used or transmitted without modification to the lower G5
organizational levels. The same can also be said of communications between the WS or higher WG
personnel and the lower WC persounel. : :

From a statistical viewpoint, in order to insure communication with at least 84% of the C5-1 to
(S-3 personnel group (to include everyone from -| Statistical deviation (SD) and above), a reading.
materials RCL no higher than 9.45 is required. 1£93% group communication is desired (-1.55D and
above), an R(}L.of about 8.4 is required. Since miscommunication 18 oconomi(‘n'n'}* costly, it 18

recommended that réading target levels for written materials be set lower than the average reading
. i . . . . .
- level of the expected audience so as 10 insure maximum communcation.

A comparison of the NI and CR samples reveals that the mean age of the CR sample was 40.4 and
of the ND sample was 47.0. In fact, only about 2% of the entire ‘sample was- 22 or younger.
Additionally, the mean education for the CR sample was 12.29 and the NA) sample was 14.13. These
mean ages and cducation levels tend to suggest an older generation which has likely been with
Federal Civil Service for many years. In essence, these data probably do not reflect those curreotly
entering the Air Force work force. If it is believed that the general population has suffered a decline
in reading skills (Harnischfeger & Wiley, 1975) and/or if selection policies have become less
restrictive, then the RGLs presented here should be considered tentative, or at best, as high RGL -
estimates for making policy decisions regarding the present or future AF civilian work force. The
data suggest the desirability of preparing governmentul reading materials with the lowest possible
RGL (difficulty level), so that the danger of miscommunication is reduced. The only other known
alternatives are to offer remedial reading training to employces after they are hired, or Vo refuse to
hire those whose reading level is below the RCL of the material they are 10 read. The first of these
alternatives could be costly and the second alternative would restrict the applicant poal so severely
that filling j¢ b openings could become a serious problem. )

Tables 5 and 6 show the WG and CS RGL résults by'gendral occipational groupings for the CR
sample. The WG occupational groupings (Table 5) were obtained from the Dictionary of
Occupatiopal Titles (DOT), developed by the U.S. Department of Labor™ (1965). The DOT is
probably the most comprehensive and wide)y accepted compendium of occupational informatfon.
The GS occupations were grouped aecording to the GS Position Classification Plan for government

employees (Table 6). \
' 8

o 11
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Table 5. Rﬂn_ding Gmde Level by WG Occupatonal G rouping
Califomnin Reading Test Sample)

) Occupatonal . )
Occupational Complexity Mcan SD . tmtos
G rouping N N Ranking RGL RG L. Comparsors
Miscellancous
Occupations o . 70 - 9.59 31,28
- 81
Service
Occupations ' 17 2 10.29 2.49
. 59
Structural : :
Occupations 00 3 10,72 273
: [.22
M n(‘hi} Trade
Qcoupations 18 4 11.28 2,717 )
T o . S 1.29
py Bench Work . !
Occupations 25 S 12.07 2.29
- - ] 4 A
Tabl‘(). Reading Gmde Level by GS Occupational Grouping
(Califonra Reading Test Sample):
. Meoan . SD
Occupational quping N RGI, RGCL
» : - .
1 Supply (GS 2000)* 43 11.88 2.03
Business and Industry :
t Group (GS‘ 1100)* 22 r1.95 "2.02
-3 Transportation (GS 2100)* . ‘10 12.03 925
4 General Administrative ! ‘
Clerical, and Office Service o
‘ Group (GS 300)* 155 IR DAY B 2.04
5 Personnel Management and Coe : RN
Industrial Relations Group , ) ,
(GS 200)* ' . 32 - : 12.63 1.40
6 Mathematics and Computer - '
" Science Group (GS 1500 : ‘ )
. and GS 330-335)* S 15 : 12.63 1.83
7 «  Accounting and Budget : y . ' '
. Graup (GS 500)* l 39 12.67 _ 1.61
. 8 - Miscellaneofis ! . 36 . 1235 1.77
) *Civil Service Occupational Series. / -
[ ' \
. N ! i «
. ! 2
o 12 X
-2 . 3
- A
' ' X




-
o

-

\ _ .
Ifthe CR sample of WG acenpational gronpings, the mean RGL ranged frot a low of 959 tor
N ' Masceltaneous Oce npullmh to a high of 1207 for Benech Work Oceppations (see Table 53) An
oce npulmuu] coquplenity level ranking was assigned by the anthor, congideniung the task, traiming. and

) ©ome ‘ntal requirements nee ‘ded by the oceupations ine tnded within cach of the five WG ocg n|ml|nn‘||
cluster groupings (see \pp('ndl\ ). For example, most of the jobs.n Miscellancous (’((\l')dll()ll\_

require primanly physical work, unnimum |rxnnmg littke mental effort. and nnn(mnph\ sk

. pe rlnrﬁnunu In contrast, Bench Work Ocenpations require littke pheisical work, extensive speetfie

.. lnmnng ‘and p high degree of mental effort and task complexity (troubleshooting and repmring
:mplnslu ated  electnie al and mechauieal ¢ ompoue ). T he | Serviee Oceupations. Structur al

. o . (14 cupations, and - Machine Trade OQce upationg alse seem’ to vary. urove rall oce upational complexaty
- - as indicated 1 Table 5. When the nuupmmnul groupings are ranked by “complexity ™ of job, the
RCLs show a perfect rank order relationship. The highest REL s asseciated wrth the most
“«'(n.nph-,x" group. the lowest with the least “conmplex™ group. and se on awong the groups (see Table

5). o | | N

-

Table 6 shows the RGL dnlu by occupational grnupmgs for €S pvrmnuu‘l m the CR hllll’lpl( The

RGL means ranged from a low of 11.88 for the Supply grouping to a high of 1267 for the

Acconnting and Budget group’ 'I'h(- CR sample analysis by occupational gronping indicated more

r RGL dlff(-r(‘nus in the WG groupmgs than in the GS groupings. This is probably due to the wider
diversity of ability. training, $ind task requirements required for WG oécupations. For example, the

range of RGCL means in the CR sample for all WG occupations was 9.59 to 1207, whereas the range

for all CS occupations was 11.88 to 12.35. RG L standard deviatious were also ('onsish.-nlly higher in

the WG groups. . : : -

LY

. V. RES lll}é .

“The main findings of this study were as follows:

I. The G5-1 1o G5-6 personnel possessed a signific anﬂy hlgh(-r RC}r than did the WG personuel in
the CR samplc (12.25 vs. 10.59).

\ .
2. The GS-7 10-GS-11 personnel obtained significantly higher RGL scores than did the WS

. p(‘rbonnel in the ND qampl«- (14.22 vs. 11.13).

i
3. The median RGL for WS p(-raonnol of T'1.] was more similar to the WG median RGL (11.0)

“than to the GS perqonnol in the CR sample (13. 9) or in the ND. sample (15.2).

4. The reading level of manuals and other written mal«-rmlf; should be set lower than the RGL of
A
the expected audience to insure maximum: cpmmunication. <

. , .
" o | V/CONCLUSIONS
t

De(‘lding what should be the RGL of material that must be read by workers of a given grade in a
given job isThot an casy decision. In the first place, if material to be read is written at, say.a 9.0 RGL
. and if a measurement indicates that the average RGL of the people who will be required to read that
® “material is 9.0, it i¢ tempting to say that the reading imatérial matches the reader and that there is no
- " communication problem. However, an average RGL of 9.0 in the mesured population by
.. . definition, means that half the group would be below that average and should thercfore have some
trpuble handling the material. It foHows, thén, that if the attempted solution involves the rewriting,
on a less difficult level, of the material to be read, a decision must be madg concérning héw far down
‘the RGL should be moved. The solution to this problem is complex and requites information not
currently available, for example, answers to the following questions. -

v ’ ¢

\




1. 1s there gome lower limit to how much RGL can be reduced in g given document without
: . : o > W . RN
increasing the length of the material intolerably? Worded anwother w yy. there sowe pont ol
diminishing returns in the effort to reduce the RGLY

2. What proportion of reading material must be vead by varioug grades (and across various
occupations) ? To the extent that the reading material i common across groups. to that extentas 2t
desigable to lower the RCG1 to the lowest practical level for all asers of the material. regardless of the
grade of the prospective readers? .. . ‘

L 3 . e

3. In an exercise to reduce RGCLL from, say, 9.0 19 8.0, would it be significantly more difficult to
lower it to 7.07 Or 6.07 1f ig i3 not more difﬁ('ull,(l%
ncross subjects and materials. [3is more difficulty, thed decisions concerning the redudtion of RGL

ere is even less reason to try to match RG 1Ly

. - o . Y - . ., .
ol materials should be based on cvst-effectivencss-considerations.:

Beentise of the above reasoning, the findings of this study (namely, ‘thm\lhcrc are ﬂignifi(‘nnl

“relationships between the classification grade of subjects and their RGL) have hittle immediate

operational impact. This knowledge might be used in the future, in conjunction with the missing
inforknation listed above, to determine the prioriiy of allocation of limited resources. Rewriting of
required materials might be dong first in those areas which show the largest discrepancies hetween
RGL of subjects and RGL of |:§lerials (after they are known). Even this application is somewhat
weak because of the possibility that the RGL~qf the subjects is almost certainly associated with

- general mental ability of the subjects and that general mental ability is associated with promotion on

the job. General mental ability may have been the primary determiner of advancement on the job,
and #t may be an unrelated circumstance that reading ability, because of its correlation with general
mental ability, happened to ®dvhnce also.

Y

This is a far different matter from interpreting these findings to mean that the differences in RG 1L
of subjects by classification grade implics any direct or necessary requirement for-higher of lower
difficulty level of materials which must be read at the various levels. '

This study demongtrates that the RGL of subjects is assotiated with the classification grade of the
subjects. It remains for further research to indicate where the utility of this knowledge lics—in’
selection, in revision of certain materials, in decisions about the extent'®f remedial training and to

whom it should be administered, or in some related activity.”

- -
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Location ' Air Force Command N
Pentagon Air Force Headquarters 85
Lackland AFB Air Training Command 101
Randolph AFB Air Training Command . 103
Kelly AFB Logistics Command 179
McClellan AFB Logistics Command 189
Andrews AFB Military Airlift Command 124
Carswell AFB Strategic Air Command o7
Edwards AFB Systems Command 157
Bergstrom AFB Tactical Air Command 50
Unclassified 5
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APPENDIX B: SAMPLE CHAR /\(;'.'l'l".lnﬁl']'l('.ﬁ
) (Total N =1.050) _
‘*) ‘ by
/
Sex : ' ' Civilian Category
Male = 59% ¢S =  00% ) -
Female = 40% wvG o - = 26%/
- 1% * WS = 6%
. ) : ’ . 2% *
PR : 100% _ .
100%
\ .
R ace , Test Taken
. , %
W hite = 68% .o California Reading = 065%
Spanish American = 18% Nelson-Denny Ready = 34%
Black . = 9% : . , 1% * . .
American Indian = 1% .
Oriental = 1% , 100%
' Other = 2%
3 1% *
: ‘, Bloo% - ' e

¢ - ‘ '
: — J4 / /

*lnvalid or nondpplicable responses.
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APPENDIX C: LIST OF WAGE CRADE OCCUPATIONS IN SURVEYS

(/

Miscellancous Occupations
¥

Boiler Plant Operation
Brakeman and Conductor
Engineering Equipment Operator
Equipment Operator

“Forklift Operator

~ Laborer '

Packer . )
Materials Expeditor -

Rigger >

Sandblaster

Tools and Parts Atteadant
Warchouseman '

Structural Ocgeupations

Asphalt. Worker
Blocker and Bracer .
Carpenter

Cement Fimisher .
Crane Operator
Electrician

Painter ) -
Plumber -

Sheet M etal M echanice
Welder . .
Wood Worker

Bench Work Occupations »

Electronic Integrated Systems
Electronic Mechanic ' j
Instrument M cchanic
Instrument M aker

Optical Instrumeny Repairer
Electrical Equipment Repairer

15
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. ! -

Service T)N-upulmnﬂ \
Baker ~

Cook

Food Service Worker
Laundry Worket

M eaf Cutter
PestN.ontroller

l’l:g‘ﬂm r

Janitor

Slor('W(.)rk(‘r

.

Machine Trade Qccupations

Aar Conditioning Mechanic
Aircraft Mechanic
Automotive Mechanic

DI Sinker

M achinist

M aintenance Mechanic

M edical Equipment R epairer
Toolmaker

Utility System Repairer
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